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Even simple liquid crystal phases of surfactants display a rich variety of behavior and the understanding of the 
physical principles of factors that cause changes is important.  It has been suggested recently that defects in 
liquid crystals can be important in respect of biological function of cells
1
. Inserting large colloidal particles even 
at low concentrations is known to perturb strongly the lamellar phases of non-ionic surfactants
2
.  Our recent 
work has explored the difference between small perturbations of the order of the lamellar spacing and 
larger distortions that may primarily change the curvature and geometry by comparing effects of different size 
particles and by observing the modifications due to roughness in the proximity of solid/liquid interfaces.  The 
interplay of thermal fluctuations as described by Helfrich
3 
that stabilize these phases and the perturbations is 
significant.  For example both the spacing and orientation are modified with temperature and roughness near 








Figure 1.  Reflection measurements of average 
interlamellar spacing for C12EO5 
55% in water (D2O) measured near  a silica 
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